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Abstract of JP1 0285042 

PROBLEM TO BE SOLVED: To adjust bit rate by 
encoding the quantization data belonging to an 
improvement hierarchy following an encoded 
hierarchy and also the quantization data which 
belong to the encoded hierarchy but are still 
remaining in each prescribed hierarchy size when 
the audio signals are encoded into a data stream. 
SOLUTION: A mapping part 800 of a 
quantization processing part 830 converts the 
input audio signals of a time area into the signals 
of a frequency area, and an aural psychology 
part 810 bundles the converted signals into the 
prescribed area signals and calculates the 
masking threshold in every band. A quantization 
part 820 quantizes the audio signals in every 
prescribed encoding band, and a bit packing part 
840 generates a bit stream from the data value 
on the quantized frequency band in response to 
the bit rate corresponding to every hierarchy. 
Then the quantized data belonging to the 
improvement hierarchy following an encoded 
hierarchy and also the quantized data which 
belong to the encoded hierarchy but are still 
remaining are encoded for all hierarchies in each 
prescribed hierarchy size. 
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(57) [Sib] 

&mtt % Knar-? << *mfk*{g&iBmLxmj£*>tt* I 
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(b) MiSS*^t-taiCi-5i^k:5ixfcv f -^tref 

(c) S&S^F-^k^ixfcBSoftwi^iPiSJ-Si-SS 
-Kfc £ Jvfcf*- * ft tWOTBRF-iWb $ Hfc Pi^ U** 

SfllS(b), (c)ftO t (d)g:|^w4f-§-fbf*. 

(e) W-^kUip i1-3&3R!MfcftT5#»«i-*r 

(f) ttiepgsw#^w^:^^^F*9-e«-«^!8'J^iija 

(g) matt 3 T 6 ftfc if y b ftfcSiS-r S M^Ht * H 

(h) tWB±«^y f#J31f$8, *JH£x?y7-9-'( 

S^-fk^ttfc^— ^©Slfi^y h*»f>T(ftiry Mil- 

3 ] me (w «»obwb»«»j k« 



m*m 7 1 1MB** jfe4Wfc«*flfW*fls-e*> s r. 
4:Sr»«i:i-SS»*:*5lc|B«Oif5/ h*0>fSSrprt6ft 

S < ft S J: 5 fc^je^W*^**^*^"*"**!** 
9ft5r. t Sr»«ki-5BI**l lcB»Olf y 

Ji»JBi9ftSbry h*J:?)ftS»JB»fttry b*Sr«" 

mm. &*<k* x y xatf s ^xfc^- ^ «: 



-*W#fb£Efio 

[IM&K i 4 ] «e**{b««»wu 
SlrlBBSIH/JSScS"*' y tr^te J: 9 MttKA£lcS&g 

ff 4: fc^to w t ^«p»i:t^tl*9 9 1 0 
tcBft4>fcr? h^ogafflnsiBft*-- ■r-r^-r— *«F#fb 

[lt#gl 51 HMttft?? h***+6J:5K«F* 

striem^f b * nfca^b^ x * ^*>f x £ a^fb s nfc 

****** S*t«JW[»««o*— ^-f *flH*«ri*IB 

[SBsft^ i 6 ] mm^teSmnttitZtilt*-* 
o«*{btt*±fflttry h^feTffi^y hnstcfrton^w 

ft*~ 7^ *^-^om^-fb*fto 
[tt*4 i 7 ] wia«*ft«»«a*ft*nfc^--* 

na5^iteft*-x w *©«#{b#85. 

m^b^fec 



ttrBNrJi k js-t s #** tc fii jc-r $ *wb $ titz 7 s - ? 

f^fX, tWE*ai-C6Hfc^y bWc*J6"*-**M:S 

ttriB^s^fbffld^isa^fbsn^a*^^*-^ 

[ii*3g2 i ] h y-^5>wsp^BtnBa-^{b 

^ zm^ik-tz r ^r^m ^ -T 2 o ici2«£o tr 
[«no»«ftnn] 

[0 0 0 1] 

■i-fb^!9, ^iCfcT y h^COPffl5"5Jffiftv f ^^/V'*— ^ 
^ ^<oW^b/«-^b36BXV*o*8fetcBI-t- 

\Ctt~TZ> Z t <D&-QmfcTZ> r ^ Xft < . £*©Pg(Bas 
e Uyer)lc£<5^#&<0_bffiSPg (Enhancement Layer) 

[0 0 0 2] 

BX$>5 0 Sifi. ^^/i^»»aa«W>*«lcJ:9R 
Jci 5 CD (Compact Disc) DAT (Digital Audio Tape)^ 

S^r®f>i"^l^lCDPCM(Differential Pulse Code Modul 
aton)^ADPai (Adaptive Differential Pulse Code Modu 
lation) »0*S#MSftfc^, ff-i-oa@tClCCT 
Sb*tt* s *#<»ft5«Bf* s *>ofc 0 Saft, ISO (Intern 
ational Standard Organization) M J: 9 ^!?4bff^a 5 ft 
$tl/^MPEG (Moving Pictures Expert Group) *— ^ -< * 
^faFnitZtltz-y ^ y y^©WC (Digital Compact Ca 
ssette)^ S0NY^>MD(Mini Disc) -eWtAfflOSSK^S^sy 



[0 0 0 3] AOWIt^Wtt***^^*-^^*^ 

&fcm&<Dmj&nm 1 o<t 5 ic«rim/H«»^ ? 

«100, «Jt'L««110, tr^h«a«i20. #J^T£>*L 
fctf 5/ «fc 9 fi^{t;^3g-r5S:^{b(quantization)|$ 
130, tfy h^y^*V^TB(bitpacking)140J:9ftS. 

^ Ui/g (Masked Threshold) 5 . tfy MRUS 

jfeic if 3/ h T 6*ta w £ K J: 9 5*— * 0>ffi«3!i* 
[00 04] AK^lfttt^ 5 % 3 ?*s*fl'**-*f4* 

dW^^r V ^ (masking) £ B**« (critical ban 
d) OttH-efcSc ^**^»J^ttfa*^«*(*> 

ff Hi?*!**** i»/h*-C*& 5 t . 

p btLTffl n x.^ < 4 t 5o IS#f«ttAW^> 

1 orara c a# s o / >t xu:# tt 1 owaffff«rti: 

XiDifcSSi&Wjrafc^S^&'^fcS. £<D»£\ B£# 

[0005] igjM^*:JBv*T*friHtr s r & ttat*» 

2 o<o Wt Srffl v^*T 1 o«)tt JMff h 
ft / ^ X«r*ft«»*»* w fc fc J: 9 «F#ftK: J: 3 

-T 5 ^ *«HS, ^f^f^r, AOD (Audio On D 
emand)ft^aSfc£o CCD <fc 5 ttW*ft3Sr*tt»* A/ifH 
3£tf5, b^(fixed bitrate) ^$lt5o HPt>. — 0<0 
tTy bX^lJ(bitstream) ^lfloWClf y h*(09*- 
tf, 128kbps, 96kbps*^:^64kbps)tC»UT«^;*tfC 

try HMrHje*Ki*a+5»B"C*>afc«). 

<&KSft<g««Bfce»sft*. ^a*u *— 



< ft S *S ^ <D=£W<n£it *m < J&ti» *>*>o 
[0 0 0 6] —m^. f^^ /V*— "7 s 4 ^F-^ft^*^ 

y — A <^ 5, jTHMK tT y h 128kbps ft 1 28kbps 

tnxfiy b* bV — A%«^UKtt*. i^)i5**S^ 

£-Cfc£o fiP^>, h*lC*TU fl*.«64kbps, 

48kbps> 32kbps ft if^— ^f*— ?\£%tf2>Mn&W 
vbje&fttrMOrr&o r©J:5ft**«>«3f«:. fiiS 

... ^. — » #^-^t — v_ i.pi w ^s. ^ a-, ndb rfci f „ Yffl rr\ 

5 nil 11 0 d "5 ^-SSgrn", -3-A.'cm//ui«TiRjr3«>-uiw^ 

±-r^o b3a»ueaa»K^««ftfc», ^x.6>nfc^ 

fc9#S«Sf^J:9ffi*ftSfcry h*«$K*S*t*^ 
BEify h*o*S:3£«"rsai«*»ftfeCOi5ftil* 

[0007] r©J:5ftB»«>*:*Ktry f^^Wffls* 

bXhD — AlC#^!Pg(Uyer) Olff#* s «S2fe^»J**^ 
TV^-CS*i"»^y h*K*lClfy b* bV— 

pg@(Base Uyer)d^fe*±ffi:l»JB(Top Uyer)^^^tf 

^1t#(side information) t^-—f f -<^X — ^^^:T 

JcKai-5tfy hy-ASre^U. SiPg® (Layer 

Stlfy h y — A±#£rei£i-£o B2CO*jfef^^t 
«tg««8toW1fcffirjx^>36fi(«*W!. SlftS)^^ 
#<Dg3ftfc:j£C-Ctry h y — A^a«^(reformatt 

ing)"^^::^^^^*^ ^5tc^$tt^:J:9lc^F^ft^S 
^c^ov^T^^lootr-/ h^r*tr^ b y— ASrffr£-f 



JC^T?ff?^(b(reencoding)-$-5r. tt?fc5. 

it t IS«-S§-{bS§ (decoder) T?fT 5 £ P fc*^K:«*fta 

5E i,itm. n^-itmmxn o «t 5 ic^^g^i-a tr 
±x<DT&m.%mx?ai7 ! - 9 %&it<o±x<z>m 

IC64kbpstry MJ— AdieS^ixS^K fs>I;h,©teffl 

#icfta»5ea&»&w&a3S32kb P s&-rsi$, ^ra^ae 

#M8"C IS $ •3*64kbps(£$t"t" 5 ffl V * TPCMir — 

^ Srfpo"Cd i P>32kbps?f-^-'ft;$IHSrS(jf^$'1i"f 32kbps tf 

y hv-j**ftotc&, zoitemm&zmi'Xir- 

[0008] tmmL-tzjjmwp, &w<Dj3mifi&mx'$> 
G-ternKte^XT*— *-©%S#4>*> 5S<o-etefB 

£\ 7tCO\fy YX h y— AJC48kbpst^-rS1t^*(t 

»W<o<«Br!»J*>«. »30^S»4^«IS<DSfiJd5« 
#*b« t *?-s§-fbS§ * ©«:#J H*lcfx 5 *«* * ©tUt 

**s^5 <x=xv mrvw%h5-mz& 0 mmmm <a e ia 

ITS' h y — A(c%S$tt5SB^S^Vvwc*S* s S 
^O^jfe^Jt^-CSV^BT^fcS. ttllS»2W^S(refo 
matting) t B3<0#jfc(reencoding) t ©E^ttffi 13® 

-?"fb (dequantization) jigd* fcttfcf ffflF-^b t H/ii". 

h&(omm^mt!:i'xy'Mz3$^xm&&<D®Mn 

«VMSifAV\ flgoT, — «tel*Bia«0*<, 2cffi© 
««tflf OjEIWSr^r 5 ©rWIWIWfrestrictio 
n) t LtWffftt«V^SS:SlRt5. 
10 0 0 91 SMP3<0*ft<D± Jtify h y— A£f£ 

fcft^- 1 7E©m -n- 1 (om.zftxf&.<Dpgm <on^itmm<o 

2o£i±ro« : ^*'^:Sr^i-S. S*^Sri^i-6 
=7=fy? (core codec) 1 0CO5|Sg©Sr±figi-5B'J<O 
^*fy9 (codec) ttOjSffi-CfcS. <C*"j£(i2 
o^±©#^bge#fcS©^^<b&H©«$g«£g 



&J1 ©ie lv ^ra««©?*— 9 b ^5 *> e> -e 

[0 0 10] 

&<Dm&*ffiizv. &m&<DW#.\zfcKxm*ti:mm<v 

try V-m'ttL-tzmnZK&te^lZ. — D©tfy bXhV 

[001 1 ] 

fb-?-3#8H;:*5v^-c. a^3^-— 7 ? ^^-fs-^*fi€-*asu 
r Br je©» #fl:««»J m*Htr 5 *wu«a»i» t , 

s-^-fXrt-c^-^b-r*a*P»s«?-s-ft©P»t, «wbw 

- xtwtrEW-Wb $ ftfc WfJ l-JR U e> ^^-fb $ tv 

4 < -c v * 5 a^Hb $ ivfc^- ^ &m -fe<omm +<t * 
rt-c«F*fls-t-6»««F#{b«»i, ttrB*B«F*ft»i» 
t^-C©»»K:»b-Cff 5 «BJcW*fb*Bt fc**trr. t 

[0012] tfllBS^^^F^bSlit, WS4«H9^aitt 

micjii~s4MMft£*u ttris^KWJS-rss^Hb 

3Jg|igi, B tlS^«trs' a^{b^xs/^-y- 
•^x, &m&mRxm&&iiSsmzmmx bixizvv y>» 
s a^-^b $ ftfc-r - ^ sr^f «© n^<t*m\z x 

*) tfy h y -A^±figi-5^4®;PgJ: 9 t£Z. tlilS 
^«S"J W S X h Hit * y h mc ftJ^-f 5 fi^b $ Hit 
y*-9K.. M*fcZH1ty : -9<om±{iLt?v YfrbTti. 
try MiSlcffi^-t-sa^b^^fc^-^^fcSiirdSli 
* 8tH2^4^pg©Bi}l5^«SiJJCfiJ^-CP)tLfcK'y 

hmctefc-rzErf-itzHit'r-fon-firitti.. Btgsa 
^b^ixfc^-^SrFf^wtry h^twc^tar^^b 
-rsc:t*sM*uv\ etna^spgwS'ja-ce.tvse'y 



^w>>aA'KJ:9/h*<*6J;5 KB? Jfc©*HWfc»* 
[0 0 13] flUEa«W8Da*»»-t-'5fc«>«>*3SWlc 

«»jic*Hfci-5*Hb«Ba»i:» mB£*NMicji-r 

5#ffir«e©a j Hb$ixfc7 f -^©K's' bifc^^i-S*!^ 
XhttV-y b*tefflJSi-3S^k£*tfc-7*— *©9rJ£ 

©jiftSb^w^— ^©flpfe**s**i-tt«««u *^ 

X(OmSiZ.tt\sXnoXVy b V— J**T&fctZ>\f 

KWa-CfefLfctry b»fc*W&1-5*f4fcSnfc? f -* 
©«F#flStt, a^-fk&ftfcx— ^©SJtffitTy YfrbT 

[0 0 14] SaiBb's' h^s/^V;ygI5(0««!3iJ^#J^r 

ibtvfctrs, biSK^t-ss^k^frfc^-*©??-^ 
it, striEa^k^ttfc^-^*^^©^^ biMfctcsfc 

^{k^ftic * y «F-*-flsi- Sit u v \ tm tr y b 
^y^v^gB^^kmS^KSfife^iii^iiSS&tfc^ 
tll-tT 5ri ^M* Li/\> MfSft^k#ysSIStt:l$F^i£ 

£©*&«cfi^§-K*s-g-u sfHH#^«-x?©-^^*v^^u 

©^F^-{k««SUI-fi^ki-2)fi^kS»i: Sr&tf r. 4: #M 
[0 0 15] MIBftWft^SSr^i-^fciexo^Wtc 



f"jsre>Hfctfs/ h^tcffifs-rsfi^k^^fc^— *© 

f-y-zmm^y b* h y -A©Rtjgis^$tufcWi? 
iiyg-sHk-r-sa*, mm&vgm\zm-tz>mmizm^xt> 

fl:i-5a*fld»»i:, fitjiem^k^tx-^S^k^xs/^ 
mt. lv \ im&m^tw>m<Dm*<t £ tt^^- * 

{ktti^-fk^ixfcx— 9(om.±MVv h^bTfitfy I- 

ffi-§-{k-f5^fc^M*LV\ 
[0 0 16] H?r8B^ftl^)S*»^-r5>fcft©*:?IMl- 
iSifs/f ^©Pfip-ajtB* f -i * HkWtcSkm. 

x■^•^7 ^ -^*«^k-^•5Ke^-*3v^-c, msnmizm 
-r-s^w-ffi^-rss^k^Hfcx-^©^^ us* 

7frt±mv:v Ym^mn. if^f-yWX, mis 

-rsa^k^nfc^-^ *BiH5te«tii«<-#m ttst 
fk-ratrs' hv-JxftVrnt. mm^yv^hv — 
A^ws5* i e>«^k^^fca^'fk^7 t y^xti^ 

{k£ Jvfcx-^ *5c©^c# S©ft#«cm7ci-5iS»S^k 
SBi, MIEiS»fi^liS5* i €>a»a^-'fk$nfc^^®:^«© 
^— r -f ^•§-=Sr^r^««©ft-^t-^^-t-^Jl»ES:/^ 

[0 0 17] 

[5IW©Hifi©^S] £iT, ^ft$ttfcl2ItBtcS<5#3t: 

(4«-«r/iPga©trs/ h^cMi-51f»*-o<Df s/ 

e^SS©^{^CT:«-®:|sgwe's/ h^{c*M,fefs' 
y y—A.&ffimcftm&.^xmthZ. mz.\z* 

pgJH*16kbps, grJLt£Pg®ri64kbps. =&pgg*58kbps-C 

5t y ArtiC#|Sg^l6, 24, 32, 40, 48. 5 

6, 64kbpslcm-51t«* s *«i«'®^tl'"C<'^^fli"C*fc 



*dc**tfc^n5f>B"CfcoT, fi^b*&3giS830& 
tflfyh^y*^ ^»840 <t 9 ^*^f t*&3ffi«8 

fcrv^«B8oo, JBIti«S«8ioxt^*-?fl:«B»20 J: 9 ft 
5c fWBWB/fl**-*' tr^^»800tt«rlB**©AA 

ro<t JlcKilS}iMimWott*^lll«)lt<b 

ct*»«-caib*s« b 6na«» t « c 

6 frft V fc <Dm&±% V Nfc »#AttftttttKOS c * 

mFFit tf s/ h irAt^Ma C o r. £ k: J: 9 mSe<z>5S^£:ra 
£>5 6o 

[0 0 19] WKi«»8iott«rffi^KI/flJfe*^y brv 

<7)i^/-fX^^^y^ u-ixa/w Ki 9 /h* < ft 
*±5fcW«o»^Mk»j|gwjic»^fl:i-a 0 Jtp*>. aib 

3gg (8 10) -CIHI L^dpy^l/^a/VKi 
J&»MB£-J-*./>f XOJt*t?4>5NMR(Noise-to-Mask Ra 

i"*. NMR«35SOdB«T4:v^5 r. itt* J Ht7^XlcJt'< 
[0 0 2 0] iWElfy h^y*^^«B840WtS^Hb«»820 

f*—*K*tr&*rH£iiint:m*\'Xtr? h j-a 

it £ sfrfcf- * o#^^«i^^i-ffiaif nztt&'t So 
ftv^-e. «ne±Mtif ^ Mfii««i^ a^b^^^^-f 



[0 0 2 1] — *\ **M<o»f^SrttWi-«i:ft^ffl9 

^l*«lcft#ffcbfc»*fc»f»U £Ott*«r«*ffcb 
t»4 S * fc Tccom-^ fc 0S6«r»0HtJi-c»a b 
T»jiM-***-e*>5. S#fgSSr 16kbps 

i5o **i"CW:. *-fl6kbps^«p^bbfc«*S:try h 

SUT»cco|sg®^^bSrtfft5o r^i5ft*a;r±tr 

^ r 5 — ^{C#< (redundancy) . 

*fc»bTiSB<DPg»<Z>lfs/ hMStfalf * h 
•Ci-l#SC0»»«>lf y hWS^ntry hft<b> (n+m) tf 

y Mcsa^nfcr. tdSlo<^1f«t irawfes^ 

[0 0 2 2] *38«T*r4IWDJ«ttBk*»fcS#LT#RfJl 
T*«^ $tb5 ^ — ^ BQ O^Hte (c^— ^ C0MSB 

rtft^-r^o *^bS[5820T*NMR0(C^bTS^bLfc^ 
^0 9 (A) ^L<t5o ^ ^tt*BSJi"T?MSB^e)* 
m^tt^o BP^>. S*»e-e«:ia9 (B) l^^fci: 
5J-a±ffiMSBO^^^^tt x ft^Pg®Wc^r<0»C(^MSB 
^SSnSo r<DJ:5ft*fe-cS±tt|5gS^-CiitT^ 
ttSk^— ^^-COfcTy hs6S*a*ixS. Sot, 

try h^^«rt^ncDitte^#ffir5^*^-r«:#JSr 

t^o ZLtlttilfy VzfU— (bitplane mask) ^ 

m<Dmx3b2> 0 8W2ffi«flr«W:iai 0lc*S*tfcJ:5 

[0 0 2 3] flftGBl 0<D«-CttC<Dffir«<Dlf y hSflS 



ilr$5t 5 f:lt t^i < 1 f -^I$:^t 0 fi£o 0000' SrHI»{c^-rfl5T?tt5cS*L5«[Ht '10001' fcft 

T, BQfefcwr f 100000l , 4r*ar5WWttt«««lc <5 0 gfti&Lfc J: 5 K 1 o^PWTeilf* h-fo^m^S 

flmwioifc^-^ey hfeioaaisftfc -iooooo Bs-eie^ **ff«e>^-*§:3i 
o' sraufc 'looooor ^a-Maj-rw&sjxs. 0 9 ar«^tt*r#»»icttai-s»«oiisBfc*/hiRi 

^^fcJ:94*Six51fcV^5ltttttSffi«iaiSB*# ^hy-A (scalable bitstream) ft*jjM-*fc«>te# 

ha s «KTfc£#««:*5ll,5 3o try h«M§ [0 0 2 4] 

f ojt (band=G ; bands ; band_end [Top_Layer] ; band-H-) 

for (layer=Base_Layer ; layer< ; Top_Layer ; layer++) 
layer_bal [layer] [band]=0; 

for (band=0 ; band< ; band [Top_Layer] ; band++) 
b i t_al loc [band] =max_bit_al loc [band] ; 
used_bits=0; 

for (layer=Base_JLayer ; layer< ; Top_layer ; layer++) 
{ 

for (band=band_start [layer] ;band<;band_end [layer] ;band++) 
{ 

if (bit_alloc[band]<;2 continue; — 

layer_bal [layer] [band] =bit_alloc [band] /2; 
bi ts=quant izer (i sample, 

layer_sample [layer] , 

bit_alloc[band], 

layer_bal [layer] [band], 

band) ; 

i f (used_bi t s+bi ts> ; avai lable_bi ts_f or_thi s_layer [layer] ) break ; 
used_bits+=bits; 

bit_al loc [band]- = lay er_bal [layer] [band] ; 
} 

whi le (used_bi ts< ; avai lable_bi ts_f or_thi s_layer [layer] ) 
{ 

band=-l ; 
max_bal=0 ; 

for (scfb=0 ; scfb< ; band.end [layer] ; scf b++) 
{ 

i f (max_bal < ; b i t_al loc [scfb] ) 
{ 

max_bal=bit_al loc [scfb] ; 
band=scfb; 



b i t_a Hoc [band] — ; 

b i t s=quant i zer ( i sampl e, 
layer_sample [layer] , 
max_b i t_al loc [band] , 
lay er_bal [layer] [band], 
band) ; 

if (used_bits+bits>;available_bits_for_this_layer [layer]) 
{ 

layer_bal [layer] [band] — ; 
bit_alloc [band] ++; 
break; 

} 

us ed_bi t s+=b i t s ; 
} 

for (band=0 ; band< ; band_end [layer] ; band+-+) 
max_bit_alloc[band]- =layer_bal [layer] [band] ; 
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